Introduction
Interval arithmetic is a very important part in uncertainty theory where variable are often not exactly known. Interval arithmetic is used in Granular Computing [9] , fuzzy arithmetic [3] , automatic control theory [13] , probabilistic arithmetic [14] , Grey Systems [6] . Interval arithmetic is used where calculation on uncertain variable is made. Quadratic interval equations are met in practice when some of coefficients are uncertain. The problem is to find the region with the roots of polynomial [1, 2] .
Moore interval arithmetic [7, 8] is commonly used in practice, but gives a good solution only in specific situations for specific problems.
The alternative for Moore interval arithemtic is RDM interval arithmetic [10, 11, 12, 4, 5] . RDM means Relative Distance Measure. RDM interval arithemtic describes a given interval in the form of set (1).
(1) X = [x, x] = {x : x = x + α x (x − x), α x ∈ [0, 1]}
The basic operations and their properties in RDM interval arithmetic are described in [4] . The solution obtained by RDM interval arithmetic can be presented in the form of a fomula, illustration, span, cardinality distribution or the center of gravity.
The solution of quadratic interval equation by RDM interval arithmetic
The quadratic interval equation is given by (3):
presented in RDM notation (4).
notation has a form of (5).
[
To find solution of equation (5) first we should find a value of Δ = B 2 − 4AC. For interval third degree multinomial Δ in RDM notation takes the form of (6).
For Δ > 0 there are solutions in the form (7).
(7)
∈ A. For Δ = 0 the solution has a form of (8) .
To find minimum and maximum value of the solution of equation (3) 
In case Δ > 0 there exist two sets of soluions x 1 and x 2 (formula (7)). The spans of solutions of equation (3) are presented in (9) .
where x 1 min and x 2 min are minimum, x 1 max and x 2 max are maximum of elements in a row x 1 and x 2 in Table 1, respectively.
In case Δ = 0 there exists one set of soluions x (formula (8)). The span, maximum and minimum value of solutions, of equation (3) is given by (10) . (10) s
where x min and x max are minimum and maximum of elements in row x in Table 1 .
Examples of quadratric interval equation
In example 1 the quadratic interval equation with dependent coefficients has been solved. Example 1. An object moves under gravity. The task is to find the distance x ∈ X for given height y = 2m from the start point (x, y) = (0, 0). 
Formula (11) in the form of quadratic equation is given by (12)
For u ∈ U = [11, 13] , v ∈ V = [15, 17], g = 9.8 and y = 2 formula (12) has a form of (13) 
Solution 1 (Moore's interval arithmetic).
The quadratic equation obtained from (13) So the solution of equation (13) 
So coefficients of quadratic equation (13) are:
From equation (6) Δ is calculated:
In this case for any α u ∈ [0, 1] and α v ∈ [0, 1] we have Δ > 0, so solutions of equation (19) are described by (7) in the form of (20).
(20) In equation (13) the coefficient a depends on the value b, and the value b depends on the a. Both coefficients include value u, see equation (12) . Solution x 2 obtained with Moore arithmetic has negative values, in this problem x < 0 is impossible. In RDM method solutions are greater then 0.
The results obtained with Moore arithmetic are onedimensional, the RDM arithmetic gives a multidimensional solution. (12) where u in the coefficients are different. For constant value v = 15, we take in the coefficient a value u = 11, but in the coefficient b value u = 13, see equation (22).
The solution of equation (22) 
The solution obtained by Moore's inerval arithmetic is presented by (27) (27) The solution obtained by RDM interval arithmetic is calculated from (31) (31)
The minimum and maximum value of the solution are found by considering the border values of RDM variables α a , α b and α c , Table 3 . In example 2, similarly to solutions of example 1, the solution (27) of Moore arithmetic has a larger span than the solution (32) by RDM arithmetic. The reason of this situation is that in some cases Moore arithmetic during the calculation value of Δ, x 1 and x 2 takes a different value of a coefficient.
For example let us consider a special case of equation (23), so let us find the solution of equation (33) (33) [4, 6] x 2 + 11x − 3 = 0 Calculating Δ we take a = 4, but for x 1 and x 2 we take a = 6. For a = 4 value Δ = 169 and the results are (34) (34) 
Conclusions
The article presents the method for solving quadratic interval equation. The obtained solutions by RDM interval arithmetic are multidimensional, the Moore interval arithmetic solutions are intervals. The given examples show that the Moore's interval arithmetic gives incorrect solutions. In tasks when coefficients are dependent, Moore's arithmetic finds the solution of equation also with independent coefficients, which is incorrect (Example 1). While solving quadratic interval equation the interval coefficient of equation is used more than once, in these situations Moore's arithemtic can take different values for the given coefficient, which is incorrect (Example 2). In every step of the calculation the value of a coefficient should be the same. So the solution obtained by Moore's interval arithmetic contains correct values and values that do not belong to the considered problem. RDM interval method using RDM variable α ∈ [0, 1] has a possibility to find a full correct solution.
